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响。结果显示 rPyMIF 蛋白能够结合在小鼠脾脏中 CD11b 阳性细胞（主要为单核
巨噬细胞）上，并在体外抑制小鼠 CD11b 阳性细胞随机迁移的能力；rPyMIF 蛋































蛋白 Py01157。我们在大肠杆菌中克隆表达了 Py01157 蛋白相对保守的 N 端 350
个氨基酸序列（rPy01157-Nt），探索其在小鼠体内的免疫原性和其免疫作用对小
鼠抵抗约氏疟原虫感染的保护效果。同时也观察了 Py01157 蛋白在受感染红细胞
内的定位。免疫印迹实验结果显示，rPy01157-Nt 蛋白能够被 Py17XNL 感染康复
的小鼠血清识别，也能被非洲马里（Mali）疟原虫流行区域的居民免疫血清所识
别。同时 rPy01157-Nt 蛋白免疫的小鼠血清也能识别约氏疟原虫 Py17XL 的虫体
抗原。这些结果说明了 Py01157 蛋白是宿主免疫系统识别的蛋白之一，具有免疫





的保护作用，但对约氏致死性疟原虫 Py17XL 的感染没有保护效果。 
    本课题也研究了另外一个疟原虫候选抗原：约氏疟原虫裂殖子表面蛋白 9
（PyMSP-9）。实验克隆表达了 PyMSP-9 N 端 450 个氨基酸(rPyMSP-9-Nt)，其中
包含了疟原虫 MSP-9 蛋白主要的保守区域；同时也构建了 PyMSP-9 全基因和
PyMSP-119的 DNA 核酸疫苗。通过重组蛋白疫苗和 DNA 核酸疫苗的不同组合的免
疫方式，观察其对小鼠抵抗约氏致死性疟原虫 Py17XL 的保护作用。动物实验结
果表明，rPyMSP-9-Nt 蛋白或 PyMSP-9 核酸疫苗的免疫作用对小鼠感染高剂量的
约氏致死性疟原虫 Py17XL 没有保护效果。但该蛋白或 DNA 疫苗对低剂量的约氏























Malaria is one of the most deadly infectious diseases in the world, killing 
approximately one million people each year. Malaria parasites have evolved various 
mechanisms to evade host immune response, leading to persistence infection. 
Macrophage migration inhibitory factor (MIF) is a multifunctional, immunoregulatory 
and proinflammatory cytokine that has been shown to involve in the pathogenesis of 
severe malaria. Malaria parasites express an MIF homolog that may play a role in 
regulating host immune responses. Here we expressed a recombinant Plasmodium 
yoelii MIF (rPyMIF) , investigated its role in regulating the migration and activation of 
CD11b positive cell from mouse spleen(mainly monocytes) in vitro, and assessed its 
effects on reticulocyte maturation and host immune response ex vivo. We showed that 
rPyMIF protein could bind to mouse CD11b positive cells and inhibited their random 
migration in vitro. rPyMIF could not induce cytokine release from purified CD11b cells 
directly but could modulate LPS-induced cytokine release from those cells. Injection 
of mice with rPyMIF caused a transient reduction in the number of circulating 
reticulocytes in the blood. Mice immunized with rPyMIF showed significantly lower 
parasitemia than the control mice immunized with a fusion leader peptide (trxA) at day 
3 after Py17XL challenge. However, the effect of rPyMIF immunization on parasitemia 
was transient, and there was no significant difference in parasitemia between 
rPyMIF-immunized and control mice 4 days post infection. These results indicate that 
PyMIF has only minor effects on parasitemia but can potentially modulate the 
recruitment and activation of circulating monocyte during the P.yoelii infection. 
The appearance and rapid spread of drug-resistant parasites and 
insecticide-resistant mosquitoes have seriously impaired the effectiveness of these 
common tools for malaria control. There is an urgent need for effective vaccines. 
Many parasite antigens have been identified and evaluated for malaria vaccines. 
However, none has been approved for human use. In a recent search of genome-wide 
polymorphism in Plasmdoium falciparum, several molecules were found to be 















expressed a 350 amino acid peptide from the N-terminus of a candidate antigen from 
Plasmodium yoelii (Py01157, a putative dentin phosphoryn) in bacteria and evaluated 
the immune response and protection generated after immunization with the 
recombinant protein. We showed that the recombinant protein was recognized by both 
sera from mice and humans infected with malaria parasites. Partial protection was 
observed after challenge with non-lethal P. yoelii parasite (17XNL), but not with the 
lethal P. yoelii 17XL parasite. Immunization with full-length protein may be necessary 
in order to produce better protection, which should be further evaluated for a potential 
malaria vaccine. 
We also evaluated a second candidate of malaria vaccine: P. yoelii merozoite 
surface protein 9 (PyMSP-9). We expressed a 450 amino acid N-terminus of the 
PyMSP-9 including almost all the conserved region of the MSP-9 protein, and 
constructed two DNA vaccine plasmids from genes encoding PyMSP9 and PyMSP119. 
We evaluated the immune response and protection generated after immunization of 
mice with the recombinant protein and/or DNA vaccine plasmids. Unfortunately, no 
protection was observed when mice immunized with the recombinant protein and/or 
DNA were infected with high doses of Py17XL parasites. The protection from 
Py17XNL parasite or lower dose of Py17XL parasite need to be further evaluated.  
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